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CEMENTATION OF IRON AND STEEL

holic solution of picric acid) shows that the steel is cemented and that the
concentration of the carbon reaches, near the external surface of the cemented
zone, about 0.85%.

The examination of the material composing the external zone, easily
detachable from the cylinder, showed that it was ferro-ferric oxide (FesO*)
mixed with a small quantity of carbon.1

The position of the two invariable equilibrium points 0 and Q, the signifi-
cance of which we have just seen, varies with variation in the temperature and
in the'composition of the steel subjected t,o the cementation. Let us examine
briefly the course of these variations.2

As regards the variations in the two equilibrium pressures due to variation
in the temperature, let us note that the three curves 3, 4 and 5 of Fig. 63 are

all displaced toward the right
when the temperature rises, so
that the variations in the ordi-
nates of the points 0 and Q de-
pend on the relations between
these displacements. These
relations vary with the com-
position of the steel, but in
general they are such that the
ordinates of the points 0 and Q
(minimum pressures for each
of the two degrees of oxidation)
increase when the temperature
rises.

It follows from this that
the higher the temperature of
cementation the higher the
pressure above which the oxida-
tion which accompanies the process of cementation begins to manifest itself,
in its two degrees. In other words, the higher the temperature the wider is
the range in pressures within which the cementation can be carried out with
the certainty that the oxidation of the metal will not be produced.

1 While it is easy to separate the iron oxide from the larger pieces of wood charcoal,
it is not possible to separate it completely from the pulverulent carbon which is always
mixed with it.

2 From the practical point of view, the only one of these two points which presents
interest is the lower one (Q), because this corresponds to the minimum pressure at which
the oxidation of the metal to ferrous oxide (FeO) begins to manifest itself.   The second point
(0) corresponds simply to a change of the "degree of oxidation" of the metal, in the sense
that at pressures higher than that corresponding to it the stable oxide is no longer the fer-
rous oxide FeO but the ferro-ferric oxide Fe30i.   It seems now, from the practical point of
view, that this change is not of much importance.
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